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DETAILED ACTION 

1 . This action is in reply to applicant's correspondence of 09 August 2006. 

2. Claims 1-14 are pending for examination, with claims 1-7 canceled. 

3. Claims 8, 1 1 and 12 are rejected. 



Claim Objections 

4. Claims 8,11 and 12 are objected to because of the following informalities: the phrase 
"capable of is not a positive limitation but only requires the ability to so perform. It does not 
constitute a limitation in the patentable sense. In re Hutchison, 69 USPQ 138. Appropriate 
correction is required. 



Claim Rejections - 35 USC § 112 

The following is a quotation of the second paragraph of 35 U.S.C. 112: 

The specification shall conclude with one or more claims particularly pointing out and distinctly claiming the subject matter which the 
applicant regards as his invention. 

5. Claim 8 recites the limitation "the transmission data and error detection information" in 

referring to "error detection information ". There is insufficient antecedent basis for this 
limitation in the claim. 

Claim Rejections - 35 USC §102 

The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that form the 
basis for the rejections under this section made in this Office action: 



(b) the invention was patented or described in a printed publication in this or a foreign country or in public use or on sale in this 
country, more than one year prior to the date of application for patent in the United States. 
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6. Claims 8, 1 1 and 12 are rejected under 35 U.S.C. 102(b) as being anticipated by Buttler, 
W., et al, ' Fast, efficient error reconciliation for quantum cryptography ', Univ. of Ca., Los 
Alamos National Laboratory, Los Alamos, NM 87545, (March 20, 2002), entire document, 
http://cdsweb.cern.ch/record/543746/files/0203096.pdfCButtler"). 



Prior Art's Broad Disclosure vs. Preferred Embodiments 

As concerning the scope of applicability of cited references used in any art rejections 
below, as per MPEP § 2123, subsection R.5. Rejection Over Prior Art's Broad Disclosure 
Instead of Preferred Embodiments: 

I. PATENTS ARE RELEVANT AS PRIOR ART FOR ALL THEY CONTAIN "The use of patents as references is not limited to 
what the patentees describe as their own inventions or to the problems with which they are concerned. They are part of the literature of the art, 
relevant for all they contain." In re Heck, 699 F.2d 1331, 1332-33, 216 USPQ 1038, 1039 (Fed. Cir. 1983) (quoting In re Lemelson, 397 F.2d 
1006, 1009, 158 USPQ 275, 277 (CCPA 1968)). A reference may be relied upon for all that it would have reasonably suggested to one having 
ordinary skill the art, including nonpreferred embodiments. Merck & Co. v. Biocraft Laboratories, 874 F.2d 804, 10 USPQ2d 1843 (Fed. Cir.), 
cert, denied, 493 U.S. 975 (1989). See also > Upsher-Smith Labs. v. Pamlab, LLC, 412 F.3d 1319, 1323, 75 USPQ2d 1213, 1215 (Fed. Cir. 
2005)(reference disclosing optional inclusion of a particular component teaches compositions that both do and do not contain that component);< 
Celeritas Technologies Ltd. v. Rockwell International Corp., 150 F.3d 1354, 1361, 47 USPQ2d 1516, 1522-23 (Fed. Cir. 1998) (The court held 
that the prior art anticipated the claims even though it taught away from the claimed invention.). >See also MPEP § 2131.05 and § 2145, 
subsection X.D., which discuss prior art that teaches away from the claimed invention in the context of anticipation and obviousness, 
respectively. < 

II. NONPREFERRED AND ALTERNATIVE EMBODIMENTS CONSTITUTE PRIOR ART 

Disclosed examples and preferred embodiments do not constitute a teaching away from a broader disclosure or nonpreferred embodiments. In re 
Susi, 440 F.2d 442, 169 USPQ 423 (CCPA 1971). "A known or obvious composition does not become patentable simply because it has been 
described as somewhat inferior to some other product for the same use." In re Gurley, 27 F.3d 55 1 , 554, 3 1 USPQ2d 1130, 1 132 (Fed. Cir. 1994). 
Furthermore, "[t]he prior art's mere disclosure of more than one alternative does not constitute a teaching away from any of these alternatives 
because such disclosure does not criticize, discredit, or otherwise discourage the solution claimed...." In re Fulton, 391 F.3d 1195, 1201, 73 
USPQ2d 1141, 1146 (Fed. Cir. 2004). 

Buttler generally teaches and suggests (i.e., Abstract, Sections I-VII in general) the 
limitations set forth in the claims below. 



7. As per claim 8; 'A quantum-key distributing method for a quantum cryptographic system 
including a transmission-side communication apparatus that transmits a random number 
sequence forming a basis of an encryption key in a predetermined quantum state on a quantum 
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communication path and a reception-side communication apparatus that measures a photon on 
the quantum communication path, the quantum-key distributing method comprising: 
transmitting and receiving including 

the reception-side communication apparatus maintaining 

reception data with probability information obtained as a result of 

measuring a light direction with a measuring device capable of 
correctly identifying the light direction [sections I, II, VI, 
VII, whereas in a classical QKD system (' transmitting and 
receiving including ... measuring a light direction with a 
measuring device ...') configured to utilize the error reconciliation 
protocol Winnow such that parity/hamming syndrome data sets, 
configured as matrix data structures with associated probability 
information, and transferred as part of the error reconciliation, 
clearly encompasses the claimed limitations as broadly interpreted 
by the examiner. .]; and 
the transmission-side communication apparatus maintaining 
transmission data corresponding to 

the reception data {sections I, II, VI, VII, whereas in a classical 
QKD system configured to utilize the error reconciliation protocol 
Winnow such that parity/hamming syndrome data sets, configured as 
matrix data structures with associated probability information and 
communications data, and transferred as part of the error reconciliation, 
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clearly encompasses the claimed limitations as broadly interpreted by the 
examiner. .]; 
information notifying including 

the transmission-side communication apparatus notifying, 
via a public communication path, 
the reception-side communication apparatus of 
error correction information generated 
based on a parity check matrix, 

of which elements are "0" or "1", and 
the transmission data and error detection information 
generated based on 

a cyclic code for detecting an error and 

the transmission data [sections II-IV, whereas in a classical QKD 
system configured to utilize the error reconciliation protocol Winnow ('... 
transmission-side ... notifying ...public ...path ... reception-side ...') such 
that parity/hamming syndrome data sets ('... cyclic code for detecting an 
error ...'), configured as matrix data structures with associated 
probability information, and transferred as part of the error reconciliation 
('... error correction ... based on a parity check matrix ... elements are 
"0" or "1 "... '), clearly encompasses the claimed limitations as broadly 
interpreted by the examiner. .]; 
transmission-data estimating including 
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the reception-side communication apparatus 

estimating the transmission data based on 

a same parity check matrix as that of 

the transmission-side communication apparatus, 
the reception data with probability information, 
the error correction information, and 

the error detection information [sections I-IV, VII whereas in a 
classical QKD system configured to utilize the error reconciliation 
protocol Winnow ('... reception- side ... estimating the transmission data 
... same parity check matrix ... transmission-side ...') such that 
parity /hamming syndrome data sets, configured as matrix data structures 
with associated probability information ('... reception data with 
probability information ...'), and transferred as part of the error 
reconciliation (' ... same parity check matrix ... error correction ... error 
detection ...'), clearly encompasses the claimed limitations as broadly 
interpreted by the examiner. ,]; and 
encryption-key generating including 

the transmission-side communication apparatus and 

the reception-side communication apparatus 

discarding a part of the transmission data according to 
an amount of opened information and 

generating an encryption key 
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using rest of the transmission data [sections I-IV, VII whereas in a 
classical QKD system configured to utilize the error reconciliation protocol 
Winnow such that parity/hamming syndrome data sets, configured as matrix data 
structures with associated probability information, and transferred as part of the 
error reconciliation, prior to the actual key generation (' ... encryption-key 
generating ... using rest of the transmission data '), clearly encompasses the 
claimed limitations as broadly interpreted by the examiner. .]." '. 

As per claim 11, this claim is the system transmit side claim for the method claim 8 
above, and is rejected for the same reasons provided for the claim 8 rejection; "A communication 
apparatus that constitutes a quantum cryptographic system in which apparatuses share an 
encryption key through quantum key distribution, and transmits a random number sequence 
forming a basis of the encryption key to a quantum communication path in a predetermined 
quantum state, the communication apparatus comprising: 

an information notifying unit that notifies, via a public communication path, the other 
apparatus of error correction information and error detection information, the error correction 
information being generated based on transmission data corresponding to reception data of the 
other apparatus obtained as a result of measuring a light direction with a measuring device 
capable of correctly identifying the light direction and a same parity check matrix as that of the 
other apparatus, the error detection information being generated based on the transmission data 
and a cyclic code for detecting an error; and 
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an encryption-key generating unit that discards a part of the transmission data according 
to an amount of opened information, and generates an encryption key using rest of the 
transmission data.". 

As per claim 12, this claim is the system receive side claim for the method claim 8 above, 
and is rejected for the same reasons provided for the claim 8 rejection; "A communication 
apparatus that constitutes a quantum cryptographic system in which apparatuses share an 
encryption key through quantum key distribution, and measures a photons, which is a random 
number sequence forming a basis of the encryption key, on a quantum communication path, the 
communication apparatus comprising: 

a transmission-data estimating unit 

that estimates original transmission data based on 
a parity check matrix identical to that of 

other apparatus that shares the encryption key, 
reception data with probability information obtained by 

measuring a light direction with a measuring device 

capable of correctly identifying the light direction, and 
error correction information and error detection information 
received from other apparatus 

via a public communication path; and 
an encryption-key generating unit 

that discards a part of the transmission data according to 
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an amount of opened information, and 
generates an encryption key 

using rest of the transmission data.". 



Allowable Subject Matter 

8. Claims 9, 10, 13 and 14 are objected to as being dependent upon a rejected base claim, 
but would be allowable if rewritten in independent form including all of the limitations of the 
base claim and any intervening claims. 



9. Claim 9 additionally recites the limitation that; "The quantum-key distributing method 
according to claim 8, wherein the transmission-data estimating includes 
setting a prior value 

corresponding to an element " 1 " in the parity check matrix 

as initial setting; 

executing, row by row, a first process of updating, an external value 
corresponding to the element " 1 " in the parity check matrix 
using a prior value 

corresponding to another element "1" in an identical row and 
the probability information according to 
the error correction information; 
executing, column by column, a second process of updating the prior value 
corresponding to the element "1" in the parity check matrix 
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using an external value after the update 

corresponding to another element "1" in an identical column; 
calculating posterior probability based on 

the probability information and the prior value after the update and 
judging a temporary estimated word 

from the posterior probability; and 

detecting, 

when the temporary estimated word satisfies a predetermined condition 
established between 

the temporary estimated word and 
the parity check matrix, 
an error for the temporary word 

using the error detection information, 
judging, if there is no error, 

that the temporary estimated word 

is original transmission data, and 
repeatedly executing, 

when the temporary estimated word 

does not satisfy the predetermined condition, 
the first process, 
the second process, and 

a process of judging the temporary estimated word 



Application/Control Number: 10/588,803 Page 11 

Art Unit: 2439 

using the value after the update 

until the condition is satisfied.". 

As per claim 13, this claim is the system claim for the method claim 9 above, and is 
objected to for the same reasons provided for the claim 9 rejection; "The communication 
apparatus according to claim 12, wherein the transmission-data estimating unit performs 

setting a prior value corresponding to an element " 1 " in the parity check matrix as initial 

setting, 

executing, row by row, a first process of updating, an external value corresponding to the 
element " 1 " in the parity check matrix using a prior value corresponding to another element " 1 " 
in an identical row and the probability information according to the error correction information, 

executing, column by column, a second process of updating the prior value corresponding 
to the element " 1 " in the parity check matrix using an external value after the update 
corresponding to another element " 1 " in an identical column, 

calculating posterior probability based on the probability information and the prior value 
after the update and judging a temporary estimated word from the posterior probability, and 

detecting, when the temporary estimated word satisfies a predetermined condition 
established between the temporary estimated word and the parity check matrix, an error for the 
temporary word using the error detection information, 

judging, if there is no error, that the temporary estimated word is original transmission 
data, and 
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repeatedly executing, when the temporary estimated word does not satisfy the 
predetermined condition, the first process, the second process, and a process of judging the 
temporary estimated word using the value after the update until the condition is satisfied.". 



10. Claim 10 additionally recites the limitation that; "The quantum-key distributing method 
according to claim 9, wherein the transmission-data estimating includes 
comparing 

the error detection information and 
estimated error detection information 

generated using the temporary estimated word, 

judging, 
if 

the error detection information and 
the estimated error detection information 
coincide with each other, 
that there is no error in 

the temporary estimated word, and 

judging, 
if 

the error detection information and 

the estimated error detection information 

do not coincide with each other, 
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that there is an error in 

the temporary estimated word.". 



As per claim 14, this claim is the system claim for the method claim 10 above, and is 
objected to for the same reasons provided for the claim 10 rejection; "The communication 
apparatus according to claim 13, wherein the transmission-data estimating unit performs 

comparing the error detection information and estimated error detection information 
generated using the temporary estimated word, 

judging, if the error detection information and the estimated error detection information 
coincide with each other, that there is no error in the temporary estimated word, and 

judging, if the error detection information and the estimated error detection information 
do not coincide with each other, that there is an error in the temporary estimated word.". 
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Conclusion 

1 1 . Any inquiry concerning this communication or earlier communications from examiner 
should be directed to Ronald Baum, whose telephone number is (571) 272-3861, and whose 
unofficial Fax number is (571) 273-3861 and unofficial email is Ronald.baum@uspto.gov. The 
examiner can normally be reached Monday through Thursday from 8:00 AM to 5:30 PM. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Edan Orgad, can be reached at (571) 272-7884. The Fax number for the organization 
where this application is assigned is 571-273-8300. 

Information regarding the status of an application may be obtained from the Patent 
Application Information Retrieval (PAIR) system. Status information for published applications 
may be obtained from either Private PAIR or Public PAIR. For more information for 
unpublished applications is available through Private PAIR only. For more information about the 
PAIR system, see h ttp ://pai r-di rec t.usp to . gov . Should you have questions on access to the Private 
PAIR system, contact the Electronic Business Center (EBC) at 866-217-9197 (toll-free). 

Ronald Baum 
Patent Examiner 
/R. B./ 

Examiner, Art Unit 2439 



/Edan Orgad/ 
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